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Studies on the Seasonal Cycle of Sea surface Temperatures, 
Salinities, Oxygen and Phytoplankton in Koddiyar Bay~ 





Seasonal distribution of plankton had been carried out besides others by Kokubo (1932) in 
Amori Bay, by Kow (1953) in Singapore Straits and by Cupp (1937) at Scotch Cap. Alaska. Menon 
(1945), Chidambaram and Menon (1945), George (1953), Prasad (1958), Subramaniam (1959 a.b.) 
and 1960 had carried out similar studies in Indian Waters. In Ceylon waters, Durairatnam (1963) 
and (1969) had reported on the seasonal variation of plankton at Puttalam lagoon, Dutch Bay, 
Portugal Bay and in the inshore and off shore waters off Colombo. 
Similar investigations were carried out at Koddiyar Bay especially in the estuarine waters 
where the three tributaries of the river Mahaveli empty their waters into the bay. The estuary is 
perennial. The fishes constituting the estuarine fisheries are mostly shallow water marine species 
which can tolerate considerable variations of salinities. Prawns and crabs also constitute a very 
valuable fishery in estuarine waters. 
Materials and Methods 
Water samples and phytoplankton were collected at the surface at a distance of about eight 
hundred meters from the shore at 4 places indicated below. 
(a) Between Upparu ferry and Gangai ferry. 
(b) Between Gangai ferry and Mutur ferry. 
(c) Between Mutur ferry and Vattam. 
(d) Between Vattam and Sampur. 
The sea surface temperatures of the water were noted. Surface collection of phytoplankton 
were made by towing a Marutoku net of 45 ems. diameter mouth ring 90 ems. long with Japanese 
standard net xx 13 for ten minutes from a mechanised boat. 
The plankton collected were preserved in 4% formalin. The volume of plankton were deter-
mined by the displacement method. Estimates of phytoplankton were made by diluting each plankton 
sample to 100 mi. and examining 1 mi. under a binocular microscope, but no estimates were made 
of zooplankton and fish eggs. Salinities were obtained by determining chlorinity by Kundsen's 
method and reading salinity values from Kundsen's table, and the oxygen content by Winkler's 
method. Monthly fish statistics confined entirely to the beach seine fishery were collected and used 
in this study. 
*Fisheries Reserach Station, P. 0, Box 531, Colombo, Ceylon. 
TABLE I '10 0 
Water temperature, salinity oxygen and plankton volume in Koddiyar Bay 
1969 1969 1969 1969 1969 1969 1970 1970 1970 1970 1970 1970 
July August Sept. Oct. Nov. Dec. Jan. Feb. March April May June 
14th 26th 28th 28th 20th 20th 18th 19th 18th 24th 15 22nd 
(a) Water Temperature oc 
Upparu-Gangai .. 28·0 . . 28·0 .. 28·5 .. 28·0 . . 28·0 .. 27·5 . . 27·5 . . 27·0 .. 28·5 . . 29·5 .. 29·0 .. 28·3 
Gangai-Mutur .. 28·5 .. 28·5 .. 29·0 . . 28·0 . . 28·0 . . 27·0 .. 27·0 ., 27·0 .. 29·0 . . 30·0 . . 29·5 .. 29·0 
Mutur-Vattam .. 28·5 .. 28·0 .. 29·0 .. 28·0 .. 28·0 .. 27·5 .. 27·5 . . 27·5 .. 29·5 . . 30·0 .. 29·0 .. 29·5 
Vattam-Sampur .. - .. 28·5 .. 29·0 .. 28·0 . . 27·5 .. 27·5 . . 28·0 . . 27·5 . . 29·5 . . 30·0 .. 29·5 .. 28·0 
(b) Salinity -%o 
Upparu-Gangai .. 29·11 .. 32·52 .. 33·58 •• 26·38 •• 23·95 • . 21·71 .• 30·12 .. 28·52 .. 28·92 .. 29·81 .• 29·88 .. 29·71 
Gangai-Mutur .. 28·27 .. 31·81 .• 33·23 .. 26·85 •• 14·75 .. 6·91 .. 25·70 .. 25·06 .. 17·42 .. 17·09 .. 17·25 .. 20·48 
Mutur Vattam .. 26·92 .• 30·05 .• 32·52 . • 26·95 •• 21·91 .. 6·66 .. 28·80 .. 26·36 .. 26·21 •• 25·46 .. 24·03 •. 26·09 
Vattam-Sampur .. - .• 31·81 • • 31·81 .. 26·49 •. 23·49 •. 22·60 . • 31·89 .• 31·97 .. 32·80 .. 33·15 .. 33·29 .. 32·35 
(c) Oxygen (p.g atoms per 
litre of water) 
Upparu-Gangai .. ·3559 .. ·3559 .. ·3742 •• ·4393 .. ·4207 .. ·3914 .. ·3633 .. ·3237 .. ·3353 .. ·3395 .. ·3375 .. ·3465 
Gangai-Mutur .. ·3885 .• ·3444 .• ·3948 .. ·4236 .• ·4062 •• ·3805 •• ·3571 .. ·3255 .. ·3351 .. ·3397 .. ·3397 •• ·3443 
Mutur-Vattam .. ·3698 •• ·3285 •• ·3665 •• ·4001 •• ·4001 .. ·4042 •• ·3675 .. ·3427 •. ·3310 .. ·3241 .. ·3375 •. ·3492 
Vattam-Sampur .. 
-
.. ·3628 .. ·3923 .. ·3739 •. ·3676 .. ·3522 •• ·3366 .. ·3292 .. ·3219 .. ·3398 .. ·3442 .. ·3443 i 
::c 
ttl 
(d) Volume of Plankton ~ 0 
per 10 mts. tow (cc) ~ 
0 
Upparu-Ganga .. 10·5 .. ·2 .. 5·5 . . 25·0 . . 15·0 . . 4·0 .. 2·0 .. 10·5 .. 2·5 . . s·o .. 2·0 4·0 tJI .. tJI 
Gangai-Mutur .. 5·5 .. 1·0 .. 1·5 . . 16·5 .. 14·0 .. 4·0 .. 1·0 .. 6·5 . . 10·0 .. 12.0 .. 4·0 .. 2·0 ::< 
Mutur-Vattam .. 3·5 .. 1·0 . . 2·0 .. 19·5 . . 15·5 .. 3·5 1·0 6·0 2·0 1·5 5·5 2·0 ~ .. .. . . .. .. .. 
~ 
Vattam-Sampur 2·0 4·0 24·0 10·0 1·5 . . - .. .. .. .. .. . . 2·5 .. 5·0 . . 5·0 . . 7·0 .. 6·0 2·0 ~ .. 
TABLE ll ~ 
Seasonal variation of phytoplankton 0 c 
1969 1970 ~ 
> 
...., 
July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March April May June z > ;:::: 
BACILLARIOPHYCEAE 
1. Coscinodiscus marginatus Ehrenberg .. - .. - . . - .. - .. R . . R 
2. Nitzschia longissima (Brebisson) Ralfs .. - . . lB 
3. Nitzschia seriata Cleve .. .. c .. c .. R .. R . . c . . c .. c . . c . . R .. c . . c . . c 
4. Biddulphia sinensis Greville . . c . . 
-
. . - .. - .. - .. - .. - . . -
. . c . . c . . c .. c 




















. . R 
6. Chaetoceros lorenzianus Grunow 
7. Bacillaria paradoxa Gmelin .. .. - .. - .. - .. - .. R .. c . . B 
DINOPHYCEAE 








. . - .. - . . R 
9. Peridinium steinii Jorgensen .. .. R .. 
-
.. R .. R . . - .. R . . - .. - . . - . . c . . c 
10. Ceratium extensum (Gourret) Cleve .. R .. 
-
.. R 
11. Ceratium schmidtii Jorgensen .. R . . - .. - .. - .. - .. - .. - .. - .. R . . R 
12. Ceratium breve (Ostenfeld & Schmidt) Schroder - .. - .. R .. R 
13. Ceratium incisum (Karsten) Jorgensen .. - .. - .. - .. - .. - . . R 












. . R . . R 
15. Ceratium carriense Gourret forma ceylanica 




.. R .. R . . - .. - .. - . . - .. - .. - . . R 
16. Ceratium trichoceros forma claviceps Schroder - .. .. .. - . . R .. R .. - .. - .. - . . - .. - .. R 










19. Goniaulax diegensis Kofoid .. - .. - . . - .. - .. - . . - .. - .. - .. R .. R 
CYANOPHYCEAE 












.. - .. R .. c .. c 
B-bloom more than 200 individual per mJ. C--common 26-50 individuals per mi. R-l-10 individuals per ml. \0 
....... 
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Sea surface temperature 
The mean monthly surface temperature varies from 27°C. and 28°C. The range being 1 oc. 
The temperatures increas~d from March onwards reaching a maximum of 31 oc. in April and coming 
down to 28°C. from July to September Table I(a). 
Salinity 
The salinities ranged from 6·66%0 to 33·8%0 • Between Upparu ferry and Gangai ferry the 
salinities ranged from 29%0 to 30%0 from April to July. There was a sudden increase in August to 
32·52%0 and in September to 33·58%0 • The salinities in this area was rather low in November and 
December when it dropped to below 25%0 • Between Gangai ferry and Mutur ferry the salinities 
were rather low from November to May to ranging from 17·99%0 to 20·48%0 with a sudden increase 
from July to October ranging from 28·27%0 to 33·81%0 • There were no sudden rise or fall in tempe-
ratures between Mutur and Vattam and from Vattam to Sampur where the range were from 21·9%o 
to 33·29%0 • The lowest salinity of 6·66%0 was recorded between Gangai ferry and Mutur ferry. 
Table lb. 
TABLE ill 
Estimated production of fish by weight by beach seine in Koddiyar bay, Trincomalee 
1969 1970 
---July August September October November December January February March April May June 
Fish 135,790 86,920 118,408 59,160 21,925 42,570 25,400 76,110 115,005 101,445 137,575 179,600 
Prawns 2,000 1,200 1,300 47,325 56,215 5,900 5,000 4,430 1,066 1,700 19,000 18,000 
Crabs 1,600 2,000 2,000 2,000 1,600 1,500 3,100 2,000 4,800 6,700 8,600 
Squids 40,800 2,700 7,000 1,600 1,500 
Total 139,390 90,120 162,508 108,485 79,740 49,970 30,400 83,640 120,771 114,945 164,875 207,760 
Oxygen content 
The oxygen content does not show marked variations throughout the year. The range being 
0·3219 p,g at P/L to 0·4393 p,g at P/L. The oxygen content was lowest in March and highest in 
October and November, at the outset of the north-east monsoon Table Ic. 
Plankton 
The inshore water was rich in plankton, 95% of which were zooplankton. The volume of 
plankton per 10 minute tow varied from 1 ml. to 25 mi. Table ld. It is rather strange that very 
few diatoms were found in the area of investigation which was confined to a distance of hundred 
meters from the shore except in January and August when there was a bloom of Bacillaria paradoxa 
Gmelin and Nitzschiajongissima (Brebisson) Ralfs respectively, and during these months dinoflagellates 
were totally absent. However, dinoflagellates were folllld in quantities far in excess of diatoms 
during the other months. This is probably due to the fact that Koddiyar Bay is very deep in the 
centre and the continental shelf extends into it and the dinoflagellates were transported by currents 
* Weight In pounds. 
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to the shallow regions along the coast. Different forms occur at different times and under different 
conditions and some of them are indicator species which can indicate the movements of fish. It 
is doubtful whether they are used directly in the food chain. Of the dinoflagellates the species of 
CeratiU1U were :pred,omina~t. The seasonal variation of phyto:pla~kton is shown in Table n. 
Beach seine fishery 
Table III gives a summary of the estimated fish production during the period July 1969 to June 
1970. 
Conclusion and Summary 
1. The temperature and salinities were low from October to December. 
2. The total volume of plankton too was highest in October and relatively high in November 
and December. 
3. Fishing during these months were relatively poor. 
4. During these months the prawn catches were very high amounting to more than 100,000 
pounds. 
5. Low salinity water and temperature and high plankton volume seem to be ideal for the 
growth of prawns. 
6. On the whole production offish by shore seine fishing was poor due to the change in salinities 
as the tributaries of the Mahaveli Ganga open into Koddiyar Bay reducing the salinity up to a distance 
of 800 meters from the coast and fish which cannot tolerate low salinities do not migrate to this area. 
7. Large number of fish eggs were observed in plankton samples showing that some varieties 
of fish do spawn near the shore. (However, these are destroyed due to heavy dynamiting in this 
area thus decreasing the fish potential of coastal waters of this region). 
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